Cardiac function in spontaneously diabetic BB rats treated with low and high dose insulin.
Cardiac abnormalities observed in animals with drug-induced diabetes may be due to the direct cardiotoxic effect of the drugs or factors not related to the diabetic state. The purpose of this investigation was to examine cardiac sarcoplasmic reticular (SR) calcium transport and heart function in the BB rat, a strain in which diabetes occurs spontaneously and clearly resembles insulin-dependent diabetes in humans. Complete insulin withdrawal for 2 or 4 days from BB diabetic rats leads to a spectrum of metabolic derangements including a loss of body weight, hyperglycemia, and elevated triglyceride levels confirming the insulin dependence of this model. The present study involved treating BB diabetic rats with a low (hyperglycemic) and high (normoglycemic) insulin dose for 12 weeks after the detection of glycosuria. The hearts from these animals were then isolated, and SR Ca2+ transport and heart function (using isolated perfused working hearts) were examined and compared with BB nondiabetic littermates or Wistar controls. Strain-related differences were found in ATP-dependent SR Ca2+ transport between the Wistar and BB rats. There were, however, no significant diabetes-related differences in SR Ca2+ transport between the low dose insulin treated diabetic group (LD) and the high dose insulin treated diabetic group (HD) or the nondiabetic littermates. Plasma lipid concentrations of the LD and HD BB rats and nondiabetic littermates were also generally higher than those of control Wistar rats indicating strain-related but not diabetes-related differences. In addition, there were no differences in cardiac function between the LD and BB nondiabetic littermates or Wistar controls.(ABSTRACT TRUNCATED AT 250 WORDS)